Retention behaviour of a template-assembled synthetic protein and its amphiphilic building blocks on reversed-phase columns.
The retention behaviour of a six-helix bundle template-assembled synthetic protein (TASP) molecule and its amphiphilic building blocks was investigated. The TASP consists of a circular template, cyclo(1-12)[KG]6, and six identical potentially alpha-helical peptides of the sequence KLALKLALKALKLALKLA. As an alpha-helix, this peptide is amphiliphilic along the axis of its helix. Based on this sequence, the retention times of a set of acetylated peptides containing from seven to twenty amino acids on a Nucleosil C18 column were compared with another set of peptides with the same amino acid composition but a non-amphiphilic structure. Peptide elution was effected with linear trifluoroacetic acid (TFA)-water to TFA-acetonitrile gradients. The difference in retention times increased with peptide length; the 9-mers eluted at the same time, but there was a difference of 3.5 min for the 13-mers and 22.3 min for the 20-mer, indicating the induction of secondary structure on binding to the stationary phase. The same pair of 20-mers on Vydac C18, C4 and biphenyl columns gave differences in retention times of 23.2, 16.7 and 12.3 min respectively. The TASP molecule was irreversibly adsorbed to C18 stationary phases, whereas it was eluted from C4 and biphenyl columns as a single sharp peak. Several side-products resulting from the synthesis of the TASP molecule were identified by matrix-assisted laser desorption ionization mass spectroscopy. A comparison of the retention times of these side-products and the results of pre-column denaturation experiments indicated that the tertiary structure of the TASP molecule is maintained on binding to biphenyl and C4 columns.